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 本論第一章ではマダンガミン類の共通中間体 ABCE 環部の不斉合成について述べた。マダン
ガミン類は ABCDE環の五つの環から構成される特異な構造を有し、D環部のみが異なる類縁体
としてマダンガミン A-E が知られている。これら類縁体の生物活性と D 環構造には相関がある
ことが示唆されているが、詳細な生物活性は明らかにされていない。そこで、これら類縁体と生
物活性との相関の解明を目的とし、最初に共通中間体 ABCE 環部を合成し、最後に D 環部を作
り分けるマダンガミン類の網羅的全合成を目指した。まず、出発原料である 2-TMS-エタノール
から誘導したアルキンと 1-Boc-3-アゼチジノンとのニッケル触媒を用いた[4+2]環化付加反応に








した共通中間体 ABCE環部から残る D環部を作り分けることで、マダンガミン A-Eの網羅的全
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Thesis Summary 
    This dissertation describes the unified and enantioselective total synthesis of madangamine alkaloids. 
    Introduction illustrates the structure, biological activities, previous total synthesis and recent synthetic 
studies of madangamine alkaloids. 
    Chapter 1 of Results and Discussion describes the enantioselective synthesis of a common ABCE-tetracyclic 
intermediate of madangamines. Structurally, madangamines A-E share a common ABCE-tetracyclic ring system 
but contain a variety of different D-rings. Madangamines A and D exhibited cytotoxicity against a wide range of 
human cancer cell lines with a different cytotoxic spectrum. Although these results suggested the significance of 
the D-ring structure for the biological activity of these alkaloids, biological activities of other members have not 
been tested. For the structure-activity relationship study, we planned a unified total synthesis of madangamine 
alkaloids via a common ABCE-tetracyclic intermediate. Our synthesis of a common intermediate started with the 
synthesis of the A-ring. Nickel-catalyzed [4+2] cycloaddition of 1-Boc-3-azetidinone and the TMS-alkyne, which 
was synthesized from 2-TMS-ethanol, afforded the A-ring moiety with high regioselectivity. After the 
Corey-Bakshi-Shibata reduction of the resulting A-ring moiety, anti-SN2’ reaction installed the quaternary carbon 
center and gave the chiral A-ring with complete regioselectivity and stereoselectivity. The bicyclic AB-ring was 
synthesized by palladium-catalyzed cycloisomerization and subsequent 1,4-reduction. The propargylsilane was 
prepared from the AB-ring moiety in a four-step procedure. The crucial N-acyliminium cyclization of the 
propargylsilane afforded the diazatricyclic ABC-ring in high yield. Stereoselective hydroboration of the resulting 
allene and subsequent Migita-Kosugi-Stille coupling installed the skipped diene with high stereoselectivity. The 
enantioselective synthesis of the common intermediate of madangamines was achieved in a four-step procedure 
including the macrolactamization. 
    In Chapter 2, a unified total synthesis and cytotoxic evaluation of madangamine alkaloids were described. 
The late-stage installation of a variety of different D-rings accomplished a unified total synthesis of 
madangamines A-E. Our developed route enabled the supply of a series of synthetic madangamines and the 
common intermediate, and elucidated the role of the D-rings in their proliferative effects against a variety of 
human cancer cell lines. 
